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Kindly amend the claims of the above-identified 
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patent application as follows, 
icel clai: 
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--16. (Amended) A semiconductor device comprising 
electrodes formed on a semi(^conductor chip, and bumps each 
consisting of a spherically formed metal ball having a given 
size, and adhesive bonded to the electrodes (8) for the 
attachment of the bumps, wherein each electrode (8) includes 
a layer of an electrode material (5) and at least one layer 
(6, 7) laminated to the layer of the electrode material (5) 





to avoid deterioration of bonding such that the at least one 
layer (6, 7) has peripheral dimensions substantially the same 
as or larger than those of the electrode material (5) ; 

wherein the metal balls are adhesive bonded to the 
electrodes with a flux; and 

said semiconductor device is to be mounted on a 
substrate by flip chip bonding wherein the electrodes of said 
semiconductor device are directly connected to electrode 
terminals on the substrate through bump material. — 

— 17. jLWevf) A semiconductor device comprising 
electrodes formed on a semiconductor chip, and bumps each 
consisting of a spherically formed metal ball having a given 
size, and adhesive bonded to the electrodes (8) for the 
attachment of the bumps, wherein each electrode (8) includes 
a layer of an electrode material (5) and at least one layer 
(6, 7) laminated to the layer of the electrode material (5) 
to avoid deterioration of bonding such that at least one of 
the at least one layer (6, 7) has a thickness which is 
smaller than that of the electrode material (5) and the at 
least one layer (6, 7) has peripheral dimensions 
substantially the same as or larger than those of the 
electrode material (5) ; 

wherein the metal balls are adhesive bonded to the 
electrodes with a flux; and 
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said semiconductor device is to be mounted on a 
substrate by flip chip bonding wherein the electrodes of the 
semiconductor device are directly connected to electrode 
terminals on the substrate through bump material. — 




REMARKS 

Reconsideration of the above-identified patent 
application, as amended, is respectfully requested. The 
present amendment is responsive to the Office Action mailed 
January 15, 2002. A petition for an extension of time in 
which to respond to the Office Action accompanies this 
amendment . 

By the present amendment, claims 16, 17 and 3-6 are 
pending in the application. Claims 16 and 17 are the 
independent claims . 
Support For Claim Amendments 

Support for — the metal balls are adhesive bonded 
to the electrodes with a flux — can be found in canceled 
dependent claim 2. 

Support for — flip chip bonding wherein the 
electrodes of said semiconductor device are directly 
connected to electrode terminals on the substrate through 
bump material — may be found in the specification at page 1, 
lines 22 to 25, Page 2, lines 24-28 discloses that the 
present invention is directed to flip chip bonding. 

New matter is not being presented by the present 

invention. 
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5102/gl03 

Claims 2-6 and 16 were rejected under 35 U.S.C. 
§102 (b) as being anticipated by U.S. Patent No. 5,656,863 to 
Yasunaga et al. 

Claim 17 was rejected under 35 U.S.C, §103 (a) as 
being unpatentable over U.S. Patent No. 5,656,863 to Yasunaga 
et al. in view of U.S. Patent No. 4,940,181 to Juskey, Jr. et 
al. 

These rejections, as applied to the amended claims, 
are respectfully traversed. 
Pa ten t abi 11 tv 

The present invention relates to a semiconductor 
device (chip) bonded to a substrate by flip chip bonding. In 
flip chip bonding, electrodes of a chip are directly bonded 
to electrodes provided on a substrate through a bump. 

Yasunaga et al . (U.S. 5,656.863) relates to a 
rerouted wiring layer of a chip scale package. Referring to 
Fig. 3 of Yosunaga, the connection layer 8 is used to bond a 
chip electrode to a rerouted wiring layer. In contrast, the 
present invention bonds the solder ball (bump material) 3 to 
the electrode 8. Thus, Yasunaga et al. discloses a technique 
different from that of the present invention. (See the 
attached drawing comparing the present invention to Yasunaga 
and Jurskey) . 
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The connection layer 8 in Fig* 3 of Yasunaga et 
alw which the Office Action has indicated is made of a 
metallic material, such as SnPb or InPb, will finally remain 
as a structural material for the bond between the chip 
electrode and the rerouted wiring layer. In the present 
invention, the solder ball 3 is temporarily held on the 
electrode 8 by a flux, and is then reflowed to form a bump, 
after which the flux is removed by cleaning. The flux, which 
is used to hold the ball 3 during the step of the formation 
of bump and to remove an oxide film on the surface of the 
electrode 8, is not finally left as part of the bonding 
structure of the present invention. 

In the present invention, the use of flux makes it 
unnecessary to use the solder (8) and the Cu post (9) which 
are necessary in Yasunaga et al . The layers 6, 7 in the 
present invention represent barrier layers to prevent the 
bump material 3 from staining the electrode material (5), and 
correspond to the base metal layer 12 in Yasunaga et al . 
Thus, the layers 6, 7 in the present invention have a 
function which is entirely different from that of the solder 
8 and the Cu post 9 in Yasunaga et al . 

A rerouted wiring layer and Cu posts are necessary 
in chip scale packages, to which Yasunaga et al. pertains, 
and are not necessary in flip chip bonding, to which the 
present invention pertains. Flip chip bonding can provide a 
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package which is more compact compared to a chip scale 
package . 

Juskev (U,S. 4,940.181) relates to the bonding of 
bumps on a chip to a printed-circuit board. The present 
invention relates to the bonding of balls (bump material) to 
electrodes of a chip* (See the attached drawing) . The 
bonded members are entirely different between Juskey and the 
present invention. The layer thickness disclosed in Juskey 
are not relevant to the present invention. Combining Juskey 
with Yasunaga et al . is not reasonable. Even if this 
combination is attempted, it does not result in present 
invention or suggest the present invention. 

In view of the foregoing, it is submitted that 
amended independent claims 16 and 17, and claims 3-6 
dependent thereon, are patentabe over Yasunaga et al. or 
Yasunaga et al in view of Juskey, Jr. et al. 



7 




VERSION WITH MARKINGS TO SHOW CHANGES MADE 
The following is a marked version of amended claims 

16 and 17. 

— 16. (Amended) A semiconductor device comprising 
electrodes formed on a semi-conductor chip, and bumps each 
consisting of a spherically formed metal ball having a given 
size, and adhesive bonded to the electrodes (8) for the 
attachment of the bumps, wherein each electrode (8) includes 
a layer of an electrode material (5) and at least one layer 
(6, 7) laminated to the layer of the electrode material (5) 
to avoid deterioration of bonding such that the at least one 
layer (6, 7) has peripheral dimensions substantially the same 
as or larger than those of the electrode material (5) 

wherein the metal balls are adhesive bonded to the 
electrodes with a flux; and 

said semiconductor device is to be mounted on a 
substrate bv flip chip bonding wherein the electrodes o f said 
semiconductor device are directly connected to electrode 
terminals on the substrate through bump material . — 

— 17. (New) A semiconductor device comprising 
electrodes formed on a semiconductor chip, and bumps each 
consisting of a spherically formed metal ball having a given 
size, and adhesive bonded to the electrodes (8) for the 
attachment of the bumps, wherein each electrode (8) includes 
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a layer of an electrode material (5) and at least one layer 
(6, 7) laminated to the layer of the electrode material (5) 
to avoid deterioration of bonding such that at least one of 
the at least one layer (6, 7) has a thickness which is 
smaller than that of the electrode material (5) and the at 
least one layer (6, 7) has peripheral dimensions 
substantially the same as or larger than those of the 
electrode material (5) ; 

wherein the metal balls are adhesive bonded to the 
electrodes with a flux; and 

said semiconductor device is to be mounted on a 
substrate bv flip chip bonding wherein the electrodes of the 
semiconductor device are directlv connected to electrode 
terminals on the substrate through bump material > — 
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CONCLUSION 

It is submitted that in view of the present 
amendment and foregoing remarks, the application is now in 
condition for allowance. It is therefore respectfully 
requested that the application, as amended be allowed and 
passed to issue. 

Respectfully submitted, 
KENYON & KENYON 




Kenyon & Kenyon 
One Broadway 
New York, NY 10004 
(212) 425-7200 
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